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1 This test was conducted to determine the fragmentstlon charac«
terisilcs of the Composition B loaded 2U7% DACR Rocket T131E2, This

rocket was designed to penetrate 1/4" aluminum and damage a target
mainly by blast,

2. The 2u¥79 DiCR Rocket T131E2 when detonated statically produceds
a. very fine fragments,

B, . an averaga median fragment velocity of 5520 ft./sec.,and

¢, an average of 458 fragment hits in total polar zone 55°-115°
with the heaviest concentration in zone 90" -1
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INTRODUCTION

LIFE R

1. AUTHORITY:

This test was authorized by reference (a) and conducted under
Task Assignment NPG-Re3jd-445-1-53, reference (b)e

2. REFERENCESS

eTeEwpL T, Lt

a. BUORD Conf 1ltr S76-1(119) Re3d-ANB:bc Ser 5094
of 27 Jamary 1953

b. BUORD Conf 1tr NPQ Re3d AlB:bc Ser 43441
of 12 August 1952

¢s. Picatinny Conf 1ltr ORDBB 471.94/1-337 to NAVPROV
of 26 June 1953

d. Armour Research Conf Project No. 90-396D Report
cf 31 July 1950

R a. NPG Conf Report No. 964 of 30 April 1952
# ' 3. BACKGROUND:

MR- R

[
[ SR N

o ey o e

: The Armour Research Foundation started the development of a
2175 spin stabilized high explosive rocket to be launcined at high
velocity and at a high cyelic rate for air-to-alr werfare in

June 1946, The results of their investigation and development were
reported in July 1950, reference (d). Further development of this
. rocket was undertaken by Picatinny Arsenal. The latest design of
S this rockot, the 2975 DACR T131E2, was shipped to the Naval Proving
' R (tround for fragmentation and plate penetration tests, This report
deals with the fragmentation tests, while the plate penctration
tosts will be made the subject of a future report.

4, OBJECT OF TEST3
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This test was conducted to determine the frégmentation charac-
teristics of the Composition B loasded 2975 DACR Rocket T131E2. This

Alrad trs s Aves

rocket was dosigned to penctrate 1/4Y aluminum and damage a target
malnly by blast,
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5. PERIQD QF TESTs ' -

a. Date Project letter 27 Jamuary 1953
be Date All Necessary Material Received 29 June 1953
¢. Date Commenced Test 17 April 1953
d. Test Completed 15 June 1953

pagg C

DETALLS OF TEST

‘6. DESCRIPTION OF ITEM UNDER TEST:

The 2975 Rocket T131E2 is a Direct Action Close Range (DACR)
missile, Figures 1 and 2, Twenty (20) rounds were fragmented in this
tests The cartridge cases of all rounds were removed and the pro-
pellant burned out prior to te.t. The rounds were assembled with
nose fuzes 72021 modified for static detonation by Picatinny Arsenal.

?hi nominal weights furnished by Picatinny in reference (c) are as
‘ollowsgs

. Component coundsg
Fuze : 0.16
Empty head 0.70
Explosive, Composition B 1.00
Motor 1.39
Motor nozzle plate - 0.41
Unburnt propellant . g,;%
Total 3.7

The actﬁal sverage total weights of the twenty rounds tested was
3,78 1bs, The excess, 0.02 lbs., 1s attributed to the modifled fuze.

7. PROCEDURE:

The twenty (20) rockets were detonated for the following
informations:

5 rounds for fragment mass distributlion data,
5 rounds for fragment velocity data, ard

10 rounds for fragment space distribution data. g

CONFIDENTIAL
SECURITY INFORMATION 4
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a. The dctormination of fragment msss distribution was com-
ducted in a sawdust-filled: chamher, Each rockot was supported on
its side in a cane fiberboard box. After each dctonation, the

sawdust was sifted and the fragments collected, cleaned, classified,
and photographed.

b. Fragmen. veloclity measurements were obtained by the usual
high-speed photographic technique using an 8mm Fastax camera,
Fragment velocitles obtained are the mean velocities over the
first 30 feet of travel. The 30' radius veloci

ty plates cover 1/3
of the total solid angle in polar zone 80°-108°,

¢. Fragment space distribution messurements werz made in an
arenz consisting of a complete circle twenty (20) feet in radius,
The arena panels were 1/8" mild steel plate, five (5) feet high and
marked off in 5° polar angla zones about the axic of the rocket with

- the nogse pointed toward 0"« The center of gravity of the rocket

head coincided with the arena center.
of the panels were counted.

8. RESULTS AND DISCUSSION:

Complete fragment penetrations

For comparative purposcs the 2975 AAFFR Mk 2 Rocket fragmentation
data, reported in reference (e), will be included in this report.
The Mk 2 1s longer and heavier, has a thicker wall, and contains
more explosive than the T131E2, ' .

a. Mass Distribution

Photographs of the fragment mass distridbution data are shown

in Pigures 3-7 and are tabulated in Table I. The data are summarized
as follows:

§ *Round Averages

' No. Fragments in Various Welght Groups
\ 0.5-5/8  5/8=2-1/¢ 2-1/2-5 510 10-20 20-40 greater than
Rocket grams granms groams grams grams grams 40 grams
- T131B2 261 - 102 11 5 ‘544 2 2.8
k2 e 819 139 59 14 10 1

*Figures are motor and head totals
~ct avallable

CONFIDENTIAL
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B, Space Distribution

Detailed space distribution data are listed in Table II and

the average fragment nits are summarized es followss

o o 4 0 . 0
Sealse | e 743
115°2155° 0 0

155;;%a1.. E§§ 73%

*Nine round average; v~ T131E2 column is a ten round average.
Comparison of the T131El spu:es distribution data with the mass
distribution data, indicatos that many of the fragments under 5/8
grams, and a few under 0.3 gramsg, are cavnable of penetrating 1/8"
thick mild steel plate at 30 .aet,

¢. Fragnent Velocity

Detailed iragmont velocity data are listed in Table IIIX,
The average beam spray fragment velocity follows:

Beam Soray Velocities (ft./sec,):
_ 113182 . Mg 2.
Median 5990 3780
*Highest 7100 4350
*The highest individual. velocity recorded,
PART D

CONCLUSIONS

9. The 2%75 DACR Rocket T131E2 when detonated statically produceds:

a. very fine fragments,

b. an averege medien fragment velocity of 5990 ft./see.,and

¢, an aversge of 458 fragment hits in total poler zone 55°-115°

with the heaviest concentretion in zone 90°-100°.
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‘The tests upon which this report is based were conducted bys
A No HUGHEsﬁ Lieutenant, USN '
i Fr

agmentation Piring Officer
Fragmentation Division
Terminal Ballistics Department

This renort was prepared bys
V. PHILIPCHUK, Fragmentation Battery Officer
Fragmentation Division
Terminal Ballistics Department

Thils report was reviewed by:
Re He LYDDANE, Director of Research

Terminal Ballistics Denartment

W. B« ROBERTSON, Licutenant Commander, USN
Terminal Ballistics Officer -
Terminal Ballistics Department

C. C. BRAMBLE, Director of Researchli, Ordnance Group

APPROVED: Jo Fo BYRNE |
Captain, USN )
Commander, Naval Proving Ground

=

B. A. RUCKNER
Captain, USN
Ordnance Officer

By direction
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Fragméntdtion Tests o

CONFIDENTIAL - _
' MASS DISTH
FRAGITANTATION OF 2175 DAGR BOCKETS TA31E2, GO
NI RER AR _BE 0F _HEGQUEREDR FRAGHENT
R ' 0'03 03"0.625 00625’1025 1025'205 ) 2.5"'5
*Comp, Filler grams _ grams  _ grams grams grams |
Rd, Wt. Wt, Wt., Wt Wt. *WE. . wt.
No, __ b, _1b,  Gms. Gms, No, Gms, No, Gms., No, Gms, No
' 3,78 1..00 327 94 230 66 8& 53 33 39
2 375 100 .36 106 269 36 66 64 37 36
3 378 10 329 121 298 €0 70 67 41 48
4 3,78 1.00 332 17 270 42 50 72 40 30
5 3.75 1.00 35 6 239 53 63 46 27 30
Avg. 3,77 1,00 332 307 261 55 66 60 36 37

#These complete weights are NPG weights.“ Picatinny Arsenal reps
plate, head, and explosive respectivily and in addition 0,10 1b o

CONFIDENTIAL :
SECURITY INFORMATION
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B N°G REPORT NO, 1164
= TABLE Y )
MASS DISTRIBUTION DATA
IS T13IE2, COUPOSITION B.IOADED
LS
" R.5-5 5-10 10-20 20~40 40-80 80-160  160-320
_grams _grams _grams grams _grams ' grams grams Photo.
S Wit fit. TR Wt, Wt. Wt. Wt, Total No.
s No, Gms, No, Gmy, Mo, Gms, Lo, Gms, No, Gms, No, Gms. No. Gms,'No. Ho, Gms, NP9
3 39 1 31 4 9% P 6 2 - - - .~ 298 1 369 1061 63130 .
37 36 11 55 7 65 5 .51 2 9, 2 215 2 - - 401 1058 63172
4 48 15 28 5 69 4 57T 2 99 2 200 2 - - 439 1078 43182
g 40 36 8 37 5 8l 6 46 2 107 2 - - 226 1 3851090 63241
. 27 30 9 30 4 87 5 42 2 41 1 - - 293 1 3511074 6327
25 36 37 11 3% 5 78 5.4 52 2 68 14 8 0.8 163 0.6389 1072 -
:::‘,;;\7 Arsenal reported nominal weights of 1,39, 0.41, 0.70, and" 1,00 1b, for the rwotor, nozzle

“\tion 0,10 1b of unburnt propellant. The T2021 nose fuze weighed 0.16 1b,
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COSFIDENTIAL. NP dEPoRE NO. 164 :

Fraguentation Tests of 2U75 DiCit Rockets 71AL N

- o e o e e ;::;:

.: JARLE J1 =

£2ACE DISTRIBUTTON DATA . :

; 20" ft, Redius Spaco Arona 2475 DACR Roekot, 2 y

1 1/8" 1S panols &' Ligh 21 April 1953 ots TIIE g

E i : o

3y Zone B3 M2 R, 2 Rd. 4 nd &

i Dogreos R L AvR. By Lo fvs Ba Le A R L dve. B, Bhug 3

; )

.0=5 ::\

1! 5-20

1 i 15-20 e

/ 1 & 30-35 3

% I 35-40 3

it A0=45 -

: 45~50 d

R ; 55-60 i

60-65 i

* 70"75 5

i 75-80 2 1 E

] 90-95 8 4 6.0 3 5 40 2 7 45 6 5 55 7 & &% b

i 120105 1 6 33 3 2 %3 3 3 30 4 5 396 2 40 -

¥ 0C- 3. . ° 3 3 . 5 1 2. |‘~

: 105-110 1 0.5 1 0.5 : 4 &3 -

110-115 1 0.5 8

115-220 <

120-125 b

125-130

130-135 o

* 240-145 29

145-150 5

150-155 b1

120265 0.5 ;

l .1 5 1 L z K

165-170 O, 0,5 1 0 3 25 , 0 o

: 0175 4 1 2.5 3 7 56 1 3 29 4 4 4o i 2 29 i

; 175-180 4 2 3.0 2 8 50 5 8 O 60 9 8.0 3

k 1
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Fragnentation Tests of 2175 DACR Rochats TI33

G B O SO OaA® YO NG G % 0RO G aE T S %S W W e S W ® D RGeS m S W

TABIE II (Centinued)

10-15
15-20
0-25
25-30
30-35
35-40
40-45
45-
X0-5
55-60
60-65
65-70
7075
75-80
8c-85 .
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120<125
125-130
130-135
135-140

" 140-145

145-150
150-155
155-160
160-165
165-170
170-175
175-180

CONFIDENTIAL

Avg, Impaats.
Per 5° 2ona

on Panel

0.05

1.9
2,7
5.4
4.8
2,7
0.3
0.05

SECURITY INFORMATION 3

Avg. Impacts
Par Total 5%

Zcna or Canel

1.2
10

136
320

1.2

WP WnOO

TETSSAIEA N St N e (Y 6l Smeas S raut Ty A, Ee—e b S - ®

NPG REPORT NO, 1164

Avg, lmpects

. Per Unit

Solid ingle

18
88

250
220
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CORFIDERRIAL- . . “ot MPG REPORT NO. 1164

Fragmentation Tests of 2u75 DiCR Rocleats TIT i

TABLE 113 -

FRAGMERT .VELOCITY DATA :

N P

0 Ft. Radlus Velocity Arena 6650 frames per second g
mm Fastax Camera No, 1 Fuze P.D. T2021 v
Rd, No, 1-2%75 T131E2 Rocket Assembly Total weight 3.81 1bs. (]
Filler Comp, B Filler weight 1,00 lbs,. 8 June 1993 R
Frame in Which "

Hit Occuprred . No, Fragmentg . Yelocity (£/s)
29 6380

30 - 6650
31 6440
32 6230
.33 6050
X 34 5870
- 35 5700
“ 3 36 5540
SR 37 15390
] ' 38 - 5250

R0 | P

Cal gl kB~ - 2]

A rmk ST LRI B

E.Eri, fi,‘aﬁ’?‘“r‘ EEs

N MO W W W NS O N

: 39 51°0
2 K 40 4990 &
41 _ 4870
. Median 5950 i
] Average . 5880 -
Ny -
4 1
': CONFIDENTIAL
i SECURITY IKFORMATION 1 APPENDIX D ;
1 {




CONFIDERTIZR
Fragmentation Tests of 2973 DACR 2cckets TI3L

o G > G W W Th G T P B G B W S a ™ W W

0 Ft. Radius Velocity Arena

(.

PG RSPORT NO. 1164

TABIE III (Contirued)

mm Fastax Camera No., 1

Rd. No. 2 -2%¥75 T13152 Rocket Assembly

Filler Comp. B Filler weight 1,00 lbs,

Freme in Which

Eit Occuzrred .

30
3
32
33
34
35
36
37
38

39

40

'41.

42

43

44

45
Yedian

Average

CONFIDENTIAL
SECURITY INFORLATION

N:

F

m

H W Y WM s O s O WO N

7100 frames per szcond
Fuze P oDe T2021

Total weight 3,73 1lbs.
8 June 1953

Velocity (£/s)
. 7100

6870
6660
6450
6260
6090
5920
5760
5610
5460
5330
5200
5070
4950
4840
4730

' 5890
5850

APPENDIX D
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Fragmentation Tests of 2175 DACR Reexet T13TF

“ > G M P M W b G A G W G W WS TR Gh D Gk W A G o G b S G W W WD W W

TABLE I ont ,

Q Ft. Radius Velocity Arens. 6650 frames per second
mm Fastax Camera No., 1 Fuze P,D, T2021

Rd. No. 3 -2%75 T131E2 Rocket Assembly . 'Total weight 3.85 1bs,
Filler Comp. B Filler weight 1.00 1lbs, 8 June 19953

Frame in %hich ,
Eit Occurred No, Fragmentg Velocity . f_

2% 6930
30 © 6650
it 644Q
32 6230
33 6050
34 5870
35 5700
36 5540
37 5390
38 5250
39 5120
42 4750
44 | - 4530
Median 6110
5950

- ra—— ——————— T o
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Average
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Fragmentation Tests of 2975 DACR Roczet T13L.

- e N a; S ar % W E A S W Th G G S M T SR B P B m G B WP W S A W W W @

ITI (Cont

80 Ft. Radtus Velocity Arena
mm Fastax Camera No. 1

Rd. No. 4 -24%75 T13152 Rocket Assembly
Filler Comp. B Filler weight 1.00 lbs,.

Frame in Which

69500 frames per second
Fuze P,D. T2021

Total weight 3.77 lbs.
8 June 1953

No, Fragments Velocity (£/s)

Hit Occurred

28
29
30
32
32
33
>
.39
36
37
'8,
40
41
42
43
Median

Average

CONFIDANTIAL

SECURITY INFORKATION

2

S S

P R IR SRR ¥V RN Y LI G- O VR

6960
6720
6500
6290.
6090
5910
5740
5570
5420
5270
5130
4880
4760
4640

© 4530

5920
5790
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CONFIDENTIAL S -' NPG REPORT NO. 1164
Fragmentation Tests of 2975 DACR Rocket T13X

G v W WP WP W w W W B W w W @ w i W W W W W W W W W P M B D W W S o

TABLE IITI (C

¢ S s Teg Lo

| 30 Ft, Radtus Veloctty grons 6500 framec per ‘secom?
RA Moo 8 5478 #1338 Roclot Assombly.- Tosel woi £§o§}77 1bs,
: Filler Comp, B Filler weight 1,00 1lbs, 8 June 1953
: i Frame in Which
i b Hit Occurred No, Fragments Velocity (£/s)
28 | 3 - 6960 -
29 7 6720
© ‘ 10 650 .
31 2 6290 -
32 3 6090
33 4 ) 5910
34 3 5740
35 3 5570
36 3 5420
37 7 5270
33 2 5130
39 3 5000
41 1 4760
Median . 6100
. ! Average : ‘ 5970
,
|
|
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